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(54) POLISHING METHOD AND POLISHING DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce an 
environmental problem and the load of cost by 
polishing a device w/afer by a first system and 
polishing and finishing it by a different second 
system. 

SOLUTION: First and second polishing units la and 
1b are provided with turn tables 9 where polishing 
tools are fitted to upper faces, top ring mechanisms 
10 holding semiconductor wafers by vacuum 
adsorption and pressing them to turn table faces 
and dresser mechanisms 11 resetting fixed 
abrasive grain polishing tools. In the polishing 
units, the devices of same specifications among the 
turn tables, the top ring mechanisms and the 
dresser mechanisms are basically and 
symmetrically arranged against transportation lines. 
The top ring mechanism 10 is provided with a top 
ring 13 which is positioned above the turn table 9 
and presses a semiconductor wafer to the turn table 
9 while it is held. The turn table 9 is connected to 



a motor and it can turn around the shaft center of a 

shaft. 
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[0 0 4 0] 7'>u7.^:Li^^3L\mwmmm^x^ 

mrMt. f±± Wiff Xg-c-^-EfflgXH^ffll iil 
t ^ . m&k^ 1 1 1 Ic ^ y ^j- ^ f - a F U 'y y y y ^i 'J c 

xRtim < L. mmmmm ^ * h t j; d ^im 

[0 0 4 1 ] ^-m!smmr.mmxn 

n-^iM. ^y^t^^aFyxtDffitc. mmnmi^ 
mm^^m^^t^. m-mmm^xm^m so 

[0 0 4 2] immz sicmm^ym^i-. ^-mi^m 

eW)gXM^tt5±W^rL-'y F^. tufH®-©@^ 

^i±±mm:i:^'yhtmt^ctmmttmm 40 
mmmmx^x d mmmm^-^ < * s j: ^ 

ST-^ai L/cX ^ 9 -y ^fnf4©iinX*^nr 

[0 0 4 3] immz Aicmmcomnii.. i±xmm 

-<y FO-^x/NM^Mta, "^x/A^MHt^ ^-©0 

mmmmxmtmmt^^x./Mm v ymm^!^ 
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-es s : m^mim\Mimmmxmx'tm\m 

/cJ6, @/lffieW)gXM©W)gfffflffi©M:?:6^ft<^ 
x/NX'yygP^^ty'^x/N^M^iFtittoxtS^IS^ 
JtOo ^®/ci6, -^x/N^WFUy^'a/^y Fg»S^' 

^' F y y ^~©m^^ i: ^ n t)r^ l. f±± 

mmxmmm-^ mmmmxmmmm^'^ 
\tMtmmmxwt'm^^'^^\^\i. TSffliEffl^i 

F U y^^fflV^T. '^x/NX'y ygP©W)g}iatD 

[0 0 4 4] ii5R]a2 5 tfH«©5gBj5ti;. MfH®-Xa 
^r©®£ffigW)gX||a, gfET- Mir- 

-y i-mmimmmxmh^z. t m 

Xgffi©flgP(D*;^%DXStl^/ci6. '^x/«gffi± 

7—-:rmmmxm-mtLx. ^r.m^mmm 
xm^^'^v-mmmm Ltcrnxmrnm^ c 

[0 0 4 5] ,ii'i;j<xri2 Gic^iimsBnii, -r/ux^yx. 

^^^Qmt^JMl'iisi^'X. -©flflgXMTHufHr/^ 

47.^x;^mmt^^-msxnt. @m.msx 
M:xmmLxmmmmm/xmmT/U7.^3:;^x 
mm^7.';;9ytm^tmxmmxntm 

t^c tmwittmisii^^x&^o x^7'y 

^mikt^sfc a6 ©f±± @Sffif4W)gXM-^1f 

-mcm^mmmxmmKx&^. ^mmt^m 
mmmii^i^imLxi^th^rcibx^^t^^p^n 

[0 0 4 6] immmmm\t. mmxumm 

<y F t j; S C M P toXl:1f -3 T . i^©f±±lf Xg-^ ® 

JgffiSW^XM t cfc ?. toX^tTft iS^ttS 
X^^<y^©teV^an"pfu©toX^tf ft^ ^ ttfX^^o 
1}WXMi(D\mmf^t. »^y Ftj:S®-®CM 
PtoX©ft. $5.ft5»^y FT'©WWf-3 

/ci^. ©f±±raM^f±±if ffl HSffiewigxM-^' 

cfc^^-ccMPiinx©^. mM.m'mmmxm'^ 
c]:^^r©iinxTO\ $p.tf±±iM^xg§@Sfi 
feW«XM^ffli/^Ttf^*S*%Sc HSfieifS^ff 
ft ^Mt/^y F-t:«ffie^ffil/^TWg-r§i: J: 
;^S*^ft¥fflft*^t:-tSo c:©m^T-:^X@©@^ 

m\^i.'Dxx^'7y=f-mf^^^t\mmt^z.tifx 
[0 0 4 7] ^^izmmtLx. mmmmxm^ 



So 

[0 0 4 8] mmmt. mimmm\ mi^mn 
mmamLT. mmmmm ccmp) izmmm 

ifsn. cnmKis^^t. ^i-rsct^tx^^-y 

^ti^'S-GO. mL<lil 5~40-?-*f9. Xtt. # 
ttfM*'^^ lOOOkgf/cm' (9800 N/ cm 
' ) *«t?SntfJ; < . ^fi;L<ti:7 0 0 kg f/cm 
' (6 8 6 0N/cm' ) m J^Sti:{!f$b<ttl 0 
0~600kgf/cm' (9 8 0-5 8 8 ON/cm 

[0 0 4 9] 

( 1 ) ^ftSSM 

0 1 2 li. y -y ^yymm(D^-m 

mmmmmt^ mm d . 0 1 a^sH. m 2 m 

-s-XcD-SiJlc^-Stf^-tDW^nx-y M a, 1 

b ffnt^icMi^Lxmrn-^n. im«ic^nmm# 

^:r.;M\mm^'yhZa, 2 b ^«HtS-?f©D- 

gn-'y htn-F • 7yn-Fn-'y h^&lg^'ftl^ 
^ y±taiMD.-K>y h 4 a , 4 b 2 ^JgaH^tlTV^ 

ii:tl©Sli©2^©gfe^«7 a, 7 b, 8 a, 8b*^ 

[0 0 5 0] |g-St;^r©Sfga-<y Ma, lb 

^-yr-:/;vffitff Limits h <y 7°u y^Wi i o 

is @^ffieif^XM©@iT^tfa9 FP-y^t«l 

-7;K vy7°'}ymmmYVy^wm\t. mm 



\m-(om.(DmmifWM^-(y\z.nm\z.-m^tix\^^ 

So 

[0 0 5 1 ] H3a. W)gn-<y h 1 aXai b©i¥ffl 

«loa. ^-yr-7;P 9 ©±73{cfu«L. 
'>x7n2 o^fS#Loo^-yr-^;V9t|f Lotj-s 
F<yyuy^l 3^MlLTV^So MfH^-yr-^;V 

•r<fc^lc^©tt9 a©tt;MfeDt0Knrtgt*^TV^ 

50 ^ga--yh©. ^n€n©^-yT-^;P9© 

[0 0 5 2] h-y7°uy^~i 3 a. t-^fe'cttf^^y 

'jy^^^ mmt) (cSig^nrv^So cntJc'^T. 
h -y 7°u y 1 3 ti^B: B . c x^.ti. ^ 
-D^mm^^immmirif^^xm. mw-^ox 
M2 o^HSffigsfgxMi 4 a (14 b) mm^\z. 
i^Lxm.(o]±tixnm^ c t A^-et s j: ^ tc* t 

t/^So S/c^ti^ft'j7X/N2 0aF-y7°Uy^~l 3©TuS 

h<y7°'jy^~l 3©Tgmif§Ptc:a, mit-'yx;\ 
2 0 ©^tlihai^tf * ^ i}^ K U y 1 6 ^^^^^tStlT 

t/^So 

[0 0 5 3] Sfc. ^-yr-y;^9©±^t^MM 
x;i/ 1 5 *w$nT*3 D . mmmm/ x;v i 

5 1 J: o T ^ - y r- 9 iz.^ ^ im 5. ti/t HSffig 
Wfcll 4 a (14 b) ±tW)tr«*Hftf&?tlScfc^ 
t&^Ti/^So S/c$^-yr-://1^9©J||Jl1tlj;, gf* 

t/M 7 a^W^nXl/^So 

[0 0 5 4] F ^7-9-« 1 1 a F P<y y y^^W 1 8 

XM 1 4 a ( 1 4 b) ±© F <y :/U y^ 1 3©fu«©S 

MMi^m. mmmmmx^i 4 a (i 4 b) mm 

m<D F -y y y ^~^tTft 9 ^: t s cfc 9 imf& $ ti 

Tl^So HSffieWlfXMl 4 a (14 b) t^. FP 

■y yy'/icimtys F y<y y ym /c t ^liymx- 
y')ixicwmz}^uyyymimyX)^z 1 
^nSct^t&QTi^So Fy<yyy^wi smn 
myv y^'tMtimx-^mB^nxts^. m 

pTtgtiS^TV^So 

[0 0 5 5] FP-yyy^^tfi sitv-y-xvy^i 3 
t siM©ra«tti?S D . ^ ©Tffit F P-y y y 
-;H 9mmLXh^^c FP-yyy^^#l 8©T 

ffi. MP-sFi^'yyy^'^y-;i/i 9mmtmnmcii 

H/T^Lav^?L:6^ffM?n. :i©?Lli:SSrlitiaL. F 
P -y y y 1 9 ^ttffi^fT SSBt- J: v\ W 

«r«ffii&y x> 1 5 *5 j; F p >y y ymmy 2 

1 ti;^-yT-7;V±ffi©0e4''L.>f^5fits-e#t>\ m 
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sffiewigxjii 4 a (14b) ±(Dmmmmmm 

[0 0 5 6] HUc^-rJc^t, M a, 1 

[0 0 5 7] a^«cDj^safi«f m^ii. m 

ISffl^tt^ ffM©?7fe^S 7a, 7 b f $ D . -y h 10 

«W^^»f*'^ X/ N© X -y J>'^ffi# L T 7j<ipffirt 
■lJ:a:6^5.Mft^ffil&^Sff^S©?7E?iJl 8a, 8 b -c?S 

tg^fej^^o a?fl7 a, 7 biCfcl^T. 4i2ift'^7XM 
® im?t^tf^^t*^-c'^. ?7EM8a, 8btfcl^ 

T 1 mmt©^«ft^x/N© 2 m^^tf 9 ii i: 

[0 0 5 8] Uf^y h 4 a , 4 b /KTffift WJtS 

ic2-jomm^. \''^^y^yis-t'yx.yhy^y 20 

ilt:-aD.f'y h^2afgfflbTl>ScD-t;\ 8*6^^. ^ 
-D.f 7 h 4 a a. SIeS5 , 6 J; *-l2'y hfiJ©M« 
^rp.-K>y h4 ba£e«5, 6c]:DWga-<yh 
iJoM^^^^WOo ii©Mm n4?-yh4a, 4 b 

[oo5 9]mIe15, 6ii. iKTMrnmrn-e^i.. * 
•t'y h©«xffl73S^oij^'-y h<rmmmt<rjmmm 
nlcmm:r.;^(Dmmm^Tm(rym 30 

•y hfcSliS|g^i$/cti:Tfec];v\ L.<J}mmmm'Q 

^x>y h>§:^»ft'>x/N^S^fe©t^V^W 

[0 0 6 0] i:a3j:^SS«t|3ttSW*'>x/N©?^ 
H4t/T^tj:^t. h2 a^SKlS^il 

-W)gri--y h 1 a^?jtfiJ^i7 a^l!r5ff|ga--y h 1 
b^?jE?fS7 b^S$ES6^?jt?f^8 b^*-fe'y h 2 a 
taSo n4<'yh4a, 4bii. ^tl^^tl. F^^'S^ 40 

mm:^f^^mmt^:^yY7^yi3~m\^^^o 

■^y'y^ 1 2 a. uf^v \- 4 b*^e.^Wft'>X7N^^ 
(t. h >y y U y 1 3 *^±^tc*fc^t±^ LT^»ft 
'>X7N;&l-ro WMI©¥«ft'>x/Nti:, 7°-y^>-v 1 2 

©fuBtf^it 5. n/c u yxr«ffii&s«t j; -3 t y y 

[0 0 6 1] z.(j^^^fs.mvv y^mw^\X. y°y v 

^ 1 zmsmmi a-e^«ft'>x/A*^h-y7°yy^'i 
3t«Dii*n/cmim^?tis©T\ ^«ft^x/N so 
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n. XHy|g5i^nT*-fe<y F2 a-\S?nSo ^©J: 
d*yy-XBat*3t.^Tt*. ®-SfJga--y Mat 
*3^tSSfg^fft^rifgrL->y h 1 h\zmmm%L 

[0 0 6 2] mm^-y h \^^\^X\t. Y -y 7°U 
1 3tfS#$n/c^«ft-i;x/N2 0^^-Xl*^r©@ 
S?6SSfSXMl 4 aXa 1 4 b±tffl±L. ^-yr 
-y;^9 13 h -y 7U y^~ 1 3 ^0$E?-ii:S 1 1 j: 
^3if*'^x/N2 0©Tffi (SWigffi) :6^®-Xa® 

^(rmt.mmmx.^ 1 4 axa 1 4 b tSD^i^^n 
So ^©Bt, ^fftt®-xa®r©@£®ew)gxiii 
4 axa 1 4 b±.\mmm\mjX)v\ si^mm'm 

mt^^tlzi^y)^ ^«ft-i^x/N2 0©»«i:. 

mmm(Dmmmm t (om^mi^ j: t >f y -y ^y 

y^~^nSo yyy^icitmnmmii^-y 
T- 7";p 9 ©i>b* t x-jx^-y-r- y^m^m^ 

#f*l 7©THP©tlM 7 aTRUXz^nSo 

(2) WMiiifiJi nu 

[0 0 6 3] msii. mm'iAi •©bd}jiiiWjgxM 

1 4 a§^-yr-7Vl/9©Sffi9 b }cEIS-rS/cJ6© 

tcfcoTfijnfcDKaLfcD-rSnrtgttA^tSo 

HSeeWliXMi 4 a(i:7;^5-'^i.tfllt*^S 
«;S^SRS2 6tS«M^tj:D®S$n. «SliS© 
WISXII A- h U <y y- 2 7 a ^«fi)ctS J; ^ t LTV^ 
So SS9 b(c:a^^y7°«2 8^1^. iic^^y 
y°mm 2 8 © BlijgP 2 9 ^^WJiXM*- h u >y y 2 7 a 
©:5^JifP^@^tS<fc^t^-pTt/^So t^oT. BlijgP 

2 9 m^^^mmicLxmmxm- f y -y y 2 7 a § 

£«9b±t«€. prii^2 9^r^CSi:i:tj:f5. ^ 

i)g|5 2 9 ©tf fe^ltiic j; D WlgXM*- h y <y y 2 7 a 
^SS9 blcHJl-c'tSo X. Bli]gP2 9:6?4C/c{u« 

mxm-VVyyZ 7 a^SiS9 b*^5.ljXD^t^t 
;^^-etSo 

[0 0 6 4] H6ti. WSXM;^-hy <yy2 7 a 

ffi9bt®s-rsffi©@s^a^^-rc HSfiesf^x 
Ml 4 aa7;i/^tf#*^e.«:som\f^©^sras2 6 

tifitt cfc D @£$n. WSXM*- F y -y y 2 7 a § 
SsScLTV^So mmxm-VVyiyZ 7 ali^COtf 
2 7 A 9 b t ^ ^y y 3 2 h 3 3 

<fc D Sffi 9 b tciSi 1 5. ti/c ^> y?L t MIS t S ^1 1 1 j: D 

HS^nSo ^'^y73 2a. H^-rs j:9ti;tKe^fs 
ii;©raii«©«ig©fe©^ffli/\ Raii©sSfP©^i>t 

MLTS-Tftga, 4 4° Icm&LX. 2ffl©#;l/h3 

3 ^/gv^TSf^XM;?;- h y -y ^ 2 7 a ©OtffS 2 7 A 
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T. tmxm- V U y v-" 2 7 a ©SIeSSI 9 b -\(DU 

© tt. ^(D^yyy°3zicx<o mmxm- h y -y 2 

[0 0 6 5] W«XM*-hUy>^'2 7 a^SJiSct 
§^SR« 2 6 ©Off 2 7 A (Ommt-^mMif^ff 10 

;^^f5it tiTfe D . ffi D h Xlfff L h 3 7 m 

-hU7v''2 7 a©S^#t^LT. 5fJgX||*- h 'J 
■yi>"2 7 a*^*^^D©l«^tt§/cfe. ^©/NyF'J 

a. b t^tLTV^SSfgXM*-h U >y>>'2 7 

a^|ij*^-r/ca6t. 3 7^jfA'r§/cJ6©fe©-e 

fe355,-, HP-^S, WgXM*-hU-yi>'2 7 a*ffi»L/c 

[I'lfevj^lF,! 9 I) /j^b|ij*^tt<;l^bT. h 3 7 v?L 20 
imXLxm^it^ctl^i^^. 4<;bh 3 7©^feSA^0 

ifgXM*- h U y 2 7 a ^0|eSS 9 b SiJ^^t 

[0 0 6 6] c©^ffiMt;ii:^^y7°3 2^4f@. 

©fSffl^ff^^HbT. ^i7y7°3 2 y^"«(c:« 

LTW^XM^- h ij .y 2 7 a ©^M^H/gtS cfc ^ 30 
tLTfeHl^ X. ^egp©i(fc, 5ff|gX||*-hU-y 
VZ 7 a©ll^S^9 b i©^«^^#SLT®gE 

^mnmQmnhLx\t. 7]vmm\^m^ 

mmumii7.ryv7.M^f^ymmh^x%.^k 
v^L. xmmmm\^^x-i.B.v\ ^tc. *-hu-y>>'2 
7 3.mm^tLx\t. £ffi9 b©rtgp^^5as®t 

t° y t j: 5 @S73S#:^)^#^ S n 5 o 

[0 0 6 7] -mg^B©HSffiexMa, mms-fc^ 40 
®a-r§ nrtgtt*^2&s©T\ xicj: ^ t*- h u <y >>" 

mm\^m^mr.m'mmmT^ \ 4 b a. 

HSffiiKW^XMl 4 at|:t'^TfeSgg©#tt*^tS 

©T\ aft©W^^^y F©c];^tS^iit*^-t:-tSo o 
SD. t«©W)g^nxffl©Wgr-7V^^^©SSM 
9 ^ tifX^. '^-yr-'J'MMm b 
»tSo feL<a. ^Ji£S2 6©XffitIfiD-3itTfe 
cj;v\ H5&t;H6t*>y3*tl?^-rc];d 
^^©HSffiSW^XII 1 4 b*^®-©@^gffiew 50 
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jgXMl 4 a t^i:j:9tW)gXM:^-hU.yJ>'2 7 b 
[0 0 6 8] ^-WlgXgffl© h <y 7°U > ^'a. H 2 2 

titf <fc < . *V K U y ^~©X^i HSffiewgxM©^ 

mm\z-\tm^m^o tt. w)gxM*«*fe©t:- 

^Si;, h-y7°Uy^~;^j^e.to^e.nsfff^^tj:oT'!7 

W)gX||a5JST£5©-I:\ ^©l3^-nf**<x 02 2 
Xii 0 3 1 /T^t ^ ^T-^fiij-T'^ § 0 

(3) f±±w«fflh-y7°';yy 

[0 0 6 9] 07 a. f±±lfSfgfflSfga- -y M b 

*5^t§F-y:/yy^i 3©S)3!c^/Ttt)©T-feSo 

X\l. \- V 7°U y 1 3 m%%i\z. , ^-©HSffigif 
IgXHl 4 b^ffELTEff)gB-f©'"yx/N^iJfgp©lfiM 

)g (n/c'nj mt±-ty^mmy'j \?>mm^tix\^ 

So h -y 7°iJ y 1 3 t±;j?-;l. 4 7 ^<t/> LT h -y 7°U y 

7 F 4 8 tgf-cc^ trc^j fj . d © h 7 7"'J y i^~y 

1 7 h 4 8 F -y 7°U y^A-y F 4 9 t®S$n/c F 7 

:/uy^ffix7^yuy^5 otiigsnTfc'D. ^©f 
-y :/u yyfflxTv'y y^ 5 o j: -^t f -y ^ y y ^^~^y 

-V 7 F 4 8 tt±T»L. F -y 7°U y 1 3 ©T»tffi 
J#?n/c W*'^x/N 2 0 ^^-yr-7>9 icffEt 
5j:5(c:fd;QTi/^?,o Wo\ 4 2 fi: F <y 7°U y^Tffit 
'^x/n2 0©rBl©liij-fFffl^ffa9#tt-7-y FT-feSo 
[0 0 7 0] S/c. F7 7°y y^'y-t7F 4 8fi^- 

mmt) ^i\\.xmm^ itaig^nT&'D. c 
©0K1ti5 1 \t^mm>\-c^-{%y9-:f-') 5 2§t 
LTl/^So ^LT. ^^^y9-J-')^2\ts ^^5y 
^~-^;FF 5 3^/>LT. F <y 7°U y^^A-y F 4 9 t@S 
?n/c F -y 7°y y i^'M*-^^ 5 4 \zmy^tik^4^ y 
^'7-y 5 Stg^L^tlTV^So L/c*^oT. F<y7°U 

y^^'fflt-^5 4^@feli]ts^:ttj:oT^^5y 

^~7°-U 5 5. ^;^5yi^'-t;FF 5 3*5j:t;^^5y^' 

7°-y 5 2^/rbT@iEii5 mt;F<y7°yy^^>-t7 
F 4 8 F -y :/y yf i s *^0K-r §c 
F-y:/yyy^-y F4 9fi. i\y-h mmi-f) \zM 

t-^m^fz F -y :/y y^^-y F>'1'7 F 5 6 1 J: oT 

^mx\.x\^-^. 

[0 0 7 1] ffffiyy^4 3a^-5 8^y>LTF<y7° 

y y 1 3 tiis^tiTfe D . ffffi y y 4 3 a f <y 7° 

y y 1 3 t)r^ LTXXi] gftT'S 5 1 1 t F <y 7° y 
y^'l 3t-ftt0lEnrtg(c:S:oTV^5o ^LT. ffffi 

y y 4 3 \i^7 y y 5 9 y y 

6 ofej;t;^y-^7 F 6 1 ^/TLTffffiy y^'fflx7^y y 
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V ym:r.7'yV y^'~6 2 mMMUmm (*^MiJ 

[0 0 7 2] Yyy'v ym:r.7 y V 5 0 &OTJ± 
y y ^fflx7>' u 6 2 a. ^n^'tip^^'a p-^? r 

1, R2^^LTJ±li^^?!i6 4tcg^$nTV^So ^ 

y y ^ 5 0 ^'m^^mmmm^ c 1 1 j; d h -y 
7°y y^~ 1 3 ^^-^^ft-^x/N 2 0 lo 

4^ a ly- ^ R 2 t o Tff i± 'J y i^'fflxT V U y ^" 6 2 
*^®r(D@S®eifgI|ll 4 b ^ffJ±^S#J±tl^ll 

[0 0 7 3] 08ah>y7°yy^i 3tffj±yy^'4 3 

>y7°yy^i zmm&ynz.^f^^y^i 3 s 
mLxm. i:©^T^i 3 s t h<y:/yy^i 3© 

Tffitj:-3T4^*ft'>X7N2 O^lKg-r^Ml 3 a*^ 20 

[0 0 7 4] iflgXlSlcfci^Tti. h -y 7°y y^-BxT 
^yyy^"5 otcj;§ h-y7°y y^'i scDffE^tfSCT 
ffi±yy^'^x7>^y y^"6 2tcj;;sffj±y y^-4 3© 

®-©@SffieWgXM 1 4 b'\©f¥J±;':^jiaiSL 
T^¥f*^X/N2 0©W^^tf^o mmiCly^:tly~ 

^RUc^-DXVyy'vy^i 3 *^^«ft'>x/^ 20^ 
^^-yT-7~;b9±©^rcD@S®IM)ixMi 4 bt 
fffftSffff^F 1 ^^M-^-t. ^4iaU-^R2ti; 

o xm V y ^' 4 3 CD stiaswigxii 1 4 b ^ 30 

W!±t^mil¥ zmW-Xt^ (H7#.l) o b/c^'^ 

■^T. WJg^ic. ffi±yy^~4 3*^^r©@^filM« 
xMi 4b^f¥j±-rsf¥J±^F2^. h<y:/yy^i3 
*^^^ft^x/N 2 0 ^^r©@SffigifgxM 1 4 b t 

ni±t^ni±ii¥ 1 tjscT^Mt^iit^^-^'tSo ^ 

<TJWl±il F 1 t^r^-rsffff^ F 2 ^aiMt-^e 

W*'^XM2 0(D^;L>gP:^^5MligP. ^ettt 
mm:r.;^2 0©MiJt<gSffI±'J y^"4 3(D5^ra 

ib. ^mi:^'y:r.;\zo(DMumicmmmm(DM^S: 40 

[0 0 7 5] S/c^»ft'>X7N2 OCM^-tr-rtMlJcfc 

a. ffffiy y^cffji;': f 2 ^ h -y y y y^cffji;': f 

[0 0 7 6] ^mmim^isi'xii. v <y 7°u y 1 3 a 

^#^f*'7x/N2 O^imt^mmi 3 a^ttTV^S/c 

i6. ffffiy y^'4 3 h -y 7°y y^' 1 3 tMLTXTii 

tSgt. ^f^»ft'>x/A2 0©:HJiffi^^-r5i:t*% 50 
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^©/ci6. W*'^x/n2 0©W)g^tffi±Uy^' 
4 3 ©XTiJtj; Dart's W)gtttg^©i^»^»S ^1 
i;A^T-?5o L;^^L. h<y7°Uy^'l 3tHgP^f5it 
-r. flffiU y^'T-Wjgffi^ffffitS tittag-^x/N© 

i^^msit/vEMh^fctb. m 3 ic^-ra#©;?;V k y y 
^~i 6©^^tt§h-y7°yy^wi ox^5^x% 

(4) HSffieWSXM 

[0 0 7 7] w-mwr.mmmmr.m^ 
f^t^^uy^^ (is^M) icmm^5o^mLxmf^-inx 

■e^D. cm^icmmMm^^nticii'Dxmf^ 

[0 0 7 8] 0 9 a, C.ff)5Wmm7ilM!iM!flT.n] 4 

a, 1 4 hoMm.}<tmmx&fj. m^BHiC'y^ 
/uy^"6 5©^t. ffiiii6 6. mmmei. s 

[0 0 7 9] ffieSGtLTa. ??Sfk-fey'>ZN CCeO 
2 ) . S i 0. , A 1 . 0. , Z r 0 : , Mn ():: . M 

■rstf A 1 2 O3 . S i O2 

t,m^^!itifx^^o ^(Dm^^m^x^^^t. a 

wmx$)^o 

[0 0 8 0] cnp^TM^iG 6 1 LxmmfMm&m 
tmiTs ^ ^ <y ^©tev«^iia-^'? ^L.t mt' ^ 
Tt5 . mmmm^'pL^Jiix'Tj^mm&^mmicm 

XL. X^^<y^©M«^liat 

^-©HSffiew^xMi 4 aic^ffl-rsffieii. 

1 . 0 /X m«T^ 3 fi m&rfX& D . 

©HSffiesfgxMi 4bic^ffl-rsffiea^-©@s 

^-mmmmxM,! 4atmLx^r.mm 

[0 0 8 1 ] /uy^~6 5 1 Lxii. ^-m-mm 
mxm 4 a^c:MI.^s^iga/uy^~iLT^!f^i4l^s 
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f[].t°UxXr;I/UP. x.f^J^EP. JpUi^ftH":::;!/? 
VC. AS (AS) . jKU^^-f;!/^^^/?!;;^?!^!^ 
A. iKU75FPA. iKU*-iK^.-hPC. .f';7x 

-pyx-Tii/PPE (gttPPO) . t^VftuyT 

)W)Vt^yP E S. :i^U7x-py9-;l/77^ HP P 
S. fsV7V\y~h? AR. 4^U7^F^^FPAK 
y x-r;v^ ^ H p e k U x-r ;Vx-r;V'>- h 
y?EEK. f^V4s.v? ir^Em^o 10 
[0 0 8 2] fjKSHSSew^lM^i^, ttT©^g 

mm) o 

[0 0 8 3] r.mmmmuy^t Lmmmn 

a. =(Lmmmic. mmmm^o mmmm 

tLXli. U'^b^yPUR. f.V\i~-!l7)V3- 20 

;VPVA. .-j^utM{t:id'-'jTyp VDC. .fjxf-uy 

PC. .1^U7nl;'Uypp. mt:ld':i'J r y P V D 

F. .fuxf-uyps. ^lJ;^7^>>xyx 
^py («TABSi:B§t) . iKiJ7-fe^-;VP0M. 
SS^?«i}^Ux^pyUHMW-PE. .fux^py 
rP7^P-hPET. iKyrh^7nDxf-pypT 

FE. ^fsV^~)iy)it^^v\ f^v^f-Vryyd 

H\ U ^oo h 'J7;b*ox^^y^e:i;b 
7;l/t^'fH\ E'-Ury7;bJi-^^ F. i>'^DD7;l/ 
;i-DXf-lyy : tf-;l/^o^^ H\ t°:^Ury^o^d' 30 

H\ /^-7;v*D-a-*P7^yii (smi^^'fy 

;I/;tD7°DtflyX /^-7;l/:tD7ry- K ^^-7;V 
:tn^yfy-K /^~7)\^tn^^'^y-\W> 
7;V;tD7°^>>xx ^DDhU7;l/*nx^PX F 

U^DDxf-iyX r F^7;l/^Dx-f py, /•n-7;1/ 
;tn7;l/^;W^-7;l/*nt;'-;l/x-r;i/J| (fijx.tt°. 
/^-7;I/:tn><f-;W^-7;l/*ntf-;l/x-r;K z^- 
7;I/;tnx-f ;W^-7;l/*n tf-;l/x-r;b, /N-7;b 
;tn7°nt°;W^-7;V;tntf:^;Vx-r;b^j , j^l^a 
1 ~6fB©7;l/4^;H£-;Vx— r;K j^SS(6~8ffl® 40 
7U-;l/if-;l/x-r;K j^Si[i ~6fi©7;l/4^;l/S 
fc^j^me ~ 8fi©7U -;W^-7;l/tn H -;i/x- 
r;K x^py, 7°nifpy, x9"pyllT-S!3. Xtt 

U if^Ury7;l/>i-7^ jKU if^;l/7;l/t7^ 
H\ Exyry7;V^^^' F—rh^7;V:tnxf-lyy 

ntfiyyita^ft, r F^7;l/*nx-f lyy-xf-ixy 
^i;S^f*, rF^7;V*nx^^y-7°nifpyita^ 
ft, xf-py-^nnFy7;V*Dxf-iyyitfi-g-ft, 
TF^7;V:tnxf-lyy-^nnFy7;V*nxf-l'y 50 
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^^S^fr, rF^7;V*nx^iyy-^:^^t7;V*n7 
Dtflyyita^ft, r F^7;l/*nx-f iyy-/^-7;I/ 
;t D >^ -f ;W^-7;I/*n tf - ;l/x-r;I/±ta^f*, r F 
^ 7 n x-f ly y-/ ^- 7 ;F:t n x-f ;w ^- 7;F:t n 
e^;l/x-r;l/itS-&ft. r F^7;^;^-^x^lyy-7^ 
-7;l/;i-n7nif;w^-7;l/;i-ntf:^;l/ ; x-r;l^ita 
•p-ft. rF77;l/;i-nxf-py-^4^-9-7;V>i-n7nH 
py-/-^-7;l/*n>< ^;W^-7;l/;i-n H^;i/x-r;V 
^^a^ft. rF77;l/tnx^py-^4^^f7;l/;i-n7 
D H ly y-/^-7;l/*Dxf-;w^-7;Vt n if - ;vx- 
r;l/^^S^ft. r F^7;F*nx-f iyy-^:^+f7;F* 
D 7°D t° 1/ y - / N- 7 ;F5i- n 7n H" ;F/ ^- 7 n tf ::: 
;bx-r;P±ta^ft#t?S5o fcfiL. ®-®@£ESe 
WSXM 1 4 a i;|;tKL®r©@£®eW)gIJI l 4 b 

[0 0 8 4] wtn^ktLxiis ^-m^r.mtM 

%mmx.m^imx^^t)\ mim^^i.. F^yx7 7 

r£, 7D-j;!ca^r£, HSi?!cff:^r£, «i)nx* 

U 7 ^ U o - F U ;^ ( P A N) ^?gAt« 

FU^F (PAN) ^cD^Se^^rFbAtScifcWS 
[0 0 8 5] @«4^t#ttf*»4?^i]n;l573rii: 

mm.mx3mwm e ? ^la-r s ^ ^ neg 

[0 0 8 6] mtmmmmmitmt tra. 

AMd'A (I R) . xf-yy7^^yxy (sbr) . 7 
^yxy (BR) . ^uuyiyy (CR) , 7f-;F (i 
I R) , - FU;F (NBR) . x^py^Dtfxy (e 
PM, EPDM) . ^'DDX;Ft>yfbf uxf-F'y (c 

SM) . 7^U;F 0";^))m7)V^lVJ-7.T)Vmm 
ttt 7 V t ©^a^ttftA CM. 7 ^ y ;F«7;F^;Fx 
Xr;Ft7^ynxFy;Ft©^^S^ftANM. "^P^ 
yu. ^yynyg. 7-ySFKM. ^i^ftT^*W5 
#^c^^D7>;^>t^y^bf yx^py (csm) \m 
fgtt, Mtt, iMS^fptt, mmwmmti. 7^y 

;F (7^ y ;F«7;F^;Fxxr;F^»ttt7 vt©±fc 
S^ttftACM^. 7^y;F^7;F4^;Fxxr;Ft7^ 
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y D - h y;Vi:©ita^f*ANMaifiitttffin^ 7-y 
v&^o Sfc. .t^U7^yp^^y;^ (pan) i^©^ 

[0 0 8 7] ®-©0S®eSfgXM 1 4 a t LXm 

ita. 1 000-1 0000 kg f/cm' (9 8 00 
~9 8 0 00N/cm' ) . Mt$fSL<a3000~ 10 

7000kgf/cm' (29400~68600N/ 
cm' ) T&^o ^nicStLZ. ®r©H^ffifM)gX 
Ml ibtLTWMfmHt. >^a7-S^*^2 0~5 
0. $f$L<a3 0~4 0fSD. ^mmi. 3 00 
~1000kgf/cm' (2940~9800N/c 
m' ) . ^&t^lf^L<a4 5 0~7 0 0 kg f/cm 
' (4 4 1 0~6 8 6 0N/cm' ) t?S^o ililt?! 

So 

[0088] L.<DX')\c. mm^mmrnxM^m 

^ 7 7 ^^^St S ii i: ;6^t?t S 
AtOV^TmH^-rSo SV^HSffieW^XM 1 4 a (0 

1 0 (A) ) ©ii^. W«ffi*»L«:V\ IJ^^T. ffi 

2 0 ©ta:i:ifiii<:|)j <r ?o e: 1 1 s d . 6 6 

L*^L. SS*^l^@SB£eWlgX||i 4 b (Hi 0 30 

(B) ) ©1^. Mmmmmmmmicwum 

nTLg9©t:\ •>x/n2 Oi:@SffieWgXMi 4 b 

Sct^^TtSo IJfoT. Vitesse 6 6 ^^-^X/N 2 0 

tgft!l|tS/cJ6. fige 6*Mt^x/N2 0^©taX 

[0 0 8 9] Hi 1 IS^Mte^«©7j<?gft/Ky 
©TS5o mm^icm&MLic^^-^n 40 

c.o)t^. m:&\'Dm^(Dmitim&Tu mm 
^ta. ±fHtax©^t. mtmmmmcmh^ 
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[0 0 9 0 ] H 1 2 t^t®r©@gffieW)gXM 1 4 

b a. ±mic±mmmLmMmm&mx0, 1 

4 b,, Tlt±lj:Dfe?5.tftKa#ttf*l 4b2 

[0 0 9 1 ] m&mmmx^ 1 4 a, 1 4 b 

if. ^^©HSffigfflgXMi 4 hmVMX^^rj: 

•!mmBmif^rcibmibict^-ii. ®-©@sffi 
iMigxni 4 ammmmh\ mc. mt^i: 

9 1 Fl^-y ^>y^~^LTftBtrBl©^^^f#5i: t^^j^-et 

mmmicish^r. ^-m^mmmx^^i 4 a-e 

aSmmJXX. ^ifSL<ai 0-2 Omm■^?S!^^ |gr 
©HSWMXMl 4b-eiJ:. 5mm«T^ $f$b< 

1 ~2mnTr'$,So 
( 5 ) EifjgXg 

[0 0 9 2] HI £/^tj;9 4@$E»gr-7VVtj: 

•9 T ±w)gxg t i±±mmmn ^ ^^©fi^$ n 
§w)g^ff{jOT©iDT~$§o ±w«xm. mx 
m(D F u -y ^> y t mmmxmxo) ^ x/ nwis© 2 

o© :/D -b x*^ e. ^ T s o F P -y ^> y ^^ff liM^ 

ff. WS: r-7;V/FP7^=2 5/3 0mi n 

. FL/-y+J-ffil±: 5 0g/cm' (4 9 0mN/c 
ni' ) , Vlyyyy^'^^fs'i ■■ 1 0 s e cj X&^. -^X 

/^mm^mmir^ii, r-^x/Nffiij : 3 0 0 g/c m' 

(2 9 4 0 mN/' c m' ) . |h]|e® : r-^Vl/Z-^X/N 
= 30/35 111 in"' . itftfftl&M : 2 0 0 c c /m 

i n. mmm : m/k ( i w t %KT©wffiSttM^ 
t) J nnxvuyiyy^mmis mmx^ 

^t^'^txmmmim^^. ^^fgTc-Hta 

?,o ^CTF^-y9-ffii±a2 0 0 g/cm' (19 60 
iiiN , c 111' ) J-XT^^U <^ MSL<ai00g/cm 
' (9 8 OiiiN/- cm' ) KTlSa?i^j:V\ FP-yJ^y 

^'a'^x/M&c:-tttf^o FP<yyy^^' 

iritis 0 s e cJ.XT^ MSL< 1 5 s e cOTgfi 
'>x/Nifg©^lJ, XM*Wt:-feS:ii:*^ 

J±mgV^{S^*U<. MSL<li;300 g/cm' (2 
9 4 OmN/cm' ) 

[0 0 9 3] -73. itxmmxmi.. mmxm<D f 

ly 7 y y f t ^WlgXMMT'© X/ NW)g© 2 ^© 7°n 

■tx*^e.aoTi/^So FP'yyy^'M^f^a. mm. 

r@igS[: T-7;V/FP'y^=4 0/1 7m i 
n"' . Fl"ytffiJ± : 2 0 0 g/cm' (1 9 6 0m 
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N/cm ) . FP-yJ^y WbI : 1 7 s e cJ -f'fe 

-^x/NWlg^ffa^ M^H r-^XMME: l 5 0 
g/c m' . mWi : r-:7Vl//'^X/N= 7 0 / 7 5 m 
in"' . mmmm : 2 O O c cx-m l n. ifms 

n : M7j< (1 w t %uT<Dmfsmmw ^Tdmrn 

ffij±affi<m§'ttt;\ HP-y9-ffiJ±a2 0 0g/c 
m' (1 9 6 0mN/cm' ) J-XT*U<. MSL<a 
lOOg/cm' (9 8 0mN/cm' ) JXTgg^^cfe 
V\ ^CaEbt:\ FP-yJ^y W^fe 2 0 s e cKT. 10 

SSL< a 1 0 s e c«Tea*Ut.\ f±±^fWlg©@ 

tsso i±±immTii. -^x^NffiHA^^^i^^, -^x 

M®j±^ffi< L. ^^o-^x/NtW^cWMg^;^^ 
<L/c{5^*Uv\ •r«:fe-e. "^x/NffiJiaiifgXg 
j:Dfefg<^SL. 3 00 g/cm' (2 9 4 0mN/ 
cm' ) J-XT^ MSL<a2 0 0 g/cm' (19 60 
mN/ c m' ) < . f-ymm'Hi 5 0 m i 20 

n"' MSL<a7 Omi rr' WliA^j;!/^ 

[0 0 9 4] ifigstcoi^Tu, imnvmicjtxrc 

mx^^mMT^m^^m^is myicm^-u mm 
'mii-i^h^xL^^fcib. mmmmmtim&<. m 

t -& sftE < S/g vmm^i ^ e t A^-t;' ^ 5 o ^ 5 1 . 

{±±lf W)g t I >T ti: , ^ffirSftM^ ^" U -fe U y © J; d 

cfc xMffitmtiffi©r4tMft^-y^y 3 y^^j^sic 

©wrosT'Tvux'^x/N(DHfl/N^-y^¥aft 

F>-y^yy^~L**^6 (i n-s i t u d r e s s i 

ng) mmmifs.^. 

a'^-yr-7;vfc L < ii h 7 7°iJ y ^'©sKlii^- 

^ ©m#^tf-ij-r 5 ii 1 1 <]; D f ij/gnrtgi:* s o ^mm 

^W^tS^^a. ^-^©m#©iJS©fif!tc:. F-y7° 50 
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y y^t-Dit/clilrfL-fey^tt j: 5l]¥l+iJT'fe-m 
a; Sffi*5 0 0~i OOOAW)gtS^:ttj:Dtfa 

[0 0 9 6] (6) F^«y>^y^^' 

^-Sfgxg© F p-y ^yy^~© @sga@sffiew)gxM 

XHt^^LTtf a9-:^^W)g® Fl^'yyy^'a, HSffi 
e^^iiMK-es ^ /c F -y y y S^^li < T @£ 

fflcHSffiSWigXM 1 4 bli. XMSf*t#tt:?j^t§ 
©T\ F P-y1?-1fffS*^gt§'§ t HSffieWlgXM*^^ 

@®©1fff*^m§'i^S*^t§o «e-3T. FP-yyy^~ 

#im±±W«Xg©7^*^±WgXfSj: 
[0 0 9 7] ;:©W)ggHTa. m^li:MtfLT 

(i n-s i t u) mmmmmwz. (e 

X - s i t u) HSaeWlgXM 14a, 1 4 b© Fb 

-yyy^~^ff*5o ta^-^. 03t/^tj;9t. fp 
<y^yyyy-;i/ 1 9§Tffitfsjf b/c FP'yyy^W 
1 8*3c]:t;^-yr-7;l/9^0K$€fctt«li:\ FP 
<y yyy^y-;i/ 1 9^1-xi*lr©@SffiewigxM 

1 4 aXii 1 4 b©WM4BtS?#Jj©fu«tSg$ 

piT/ii±*^*Hj-?,o ii-w«xeii©@sffiewg 

XMi 4 ciXthU'mm-^m^'oXm . PirSi^^S 
-eii)-4-ffie'73^flJ^Jt-JtM 1 4- Q Ti^S ©-c\ F <y 

y y i^'^ff 4- 9 1 1 j: mtzfsMmmm^n^ti. x 

^^««(c©D il i:^ < . F 

[0 0 9 8] 01 FP-y+'-^Sl 1©-MT-^^ 

^V^^y F F y<yy-^^tfe©-r\ F y<y9-0lElfi 7 
0 ©TS t . F y -y -y-*!* 7 1 ©Tffit ^ y F © 

«4?*^iit?n/c7°y-F 7 2^MlLTv^5o Fy 

•y^t0feia7 0©TSta, M^it7^<y^^yF 7 4 
•y^^^y F 7 4 t Fy'y9-*#:7 1 i:©r4ta. fSij^^ 

FP-y^*ft7 1 }Lmmr^vi-i^yy at 

7 i®f^^t7^<y^><yF 7 4 i©ritli:J±li3^;VX 

■fvy^i smm-^nxh^^o s/cF^-y«*7 1 
t®f^it7^-y^^y F 7 4 t(DfBiiai. s#©rBiT'0 

K*^fE5i-r5b°y7 9 Wt5.nTV^5o 4fc\ Fy 
•y ^t©^V -t^ y Fg^ y 7 F «© ©^ u y 

[0 0 9 9] Fy-yyy^'^RftfMffM^49*^H^ 
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[0 10 0] Ki'<y^>y^y-;n 

M 1 4 a Xtt 1 4 b ±ffit F ly-y ^M^ffil&^^o 10 

F b -y ^> y S ® a. ^-Xttllr ©a^lffi 
eSfgXm 4 aXa 1 4 b±tgi@LTl^S€fflrS* 

•y>^y^~MtLTa. fcL<aM7Wc^ffi?Stt§iJ 
mm^o S/c. FP-y>^y^Mi;FP-y>'y^y 

1 9 t'^-xxm^mtmrnm-m 1 4 axa 

1 4 bt^gD^fe€^fcJ6. FP-y^yy^MCcfc^ 

x%'^tmmwtwm-^}L\^^%myh'^. ^-x 

a^r©@SffieW)gXM 1 4 aXtt 1 4 b±tftt|&^ 
n/c F P -y ^> y - y r- 9 CD J; 20 

IM 7 al?[BlUX*n^o 

[0 10 1] FU-yyy^li. Itti. Tffilc^V^^ 
y Fe^^««Lfc^'V-tty F F^>y t)-^fflV^T« 

LTa. x:^^yv^y77j^b(?>J4!f;5'fm'':r.u^/ buy 

FP'y^yy^~xil*^5F^7yy^lu? (^^-v^yF 3o 

•y ^©^^^Kiht S il }L *^-et §0 
[0 1 0 2] SfgS«©^ft©Ss!ca. 014© 

fe©T'S5o ^©Ji^. {±±^f5ff|gxlSffl©r-7~;^^^ 
/^?<a5©T\ ^f*©SBtM*3y/N^ htl-Se 

[0 1 0 3] Hi 5. Hi 6 (A; &t>'Hl 6 (BJ 
a. X^n-;VSJ©ifggH©limjta®l«^^-r 40 

ii©ii]i®ii^-rsi:it?sso z.ni.^fsmw^\t. 

@SffieW^XM©;^t$^aSc]: D '>L;^t < f^fi 

ftTr^tJo i^-^T. ¥iag©av^@^ffiew^xM©s 
©s«a. fiSMiaa-r?.w^xMa;&gffi-rsMji 

r-^;v^i 3 1 "^x/az o^SWgffi^TtiBltt 

xmx.. mm.-h'^mm-mm\mm-^ f -y 7° y y 50 
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^~1 3 2^1^Tt/^5o 

[0 10 4] Mlr-:7Vl/gP 1 3 1 a. rtfPt*-^ 1 

3 3*«§-r5^«©^-yy^'i 3 4©±gpt. mi 

73^tc;3-3K±©^J#iJPl 3 e^^ffM^ti. SSil 3 7 
*^3^^f$nTl/^So OSD. u©3^#^l 3 6©±ffii 

sffil 3 7©Tffi©?^js-rswci*^ M^^tc^riH 
\zMmm\ \ 3 8,1 3 9*^j^fi!c$n. unfci^^n 
^'n^ruy^i 40, 1 4 \ ifmm^tvz\^^o 
T. c:©^7yy^'i 4 0, 1 4 nets. Hi 6 (b) 

t/l^-rj:dt" e" /c ffftl/c 2 ^©Ifift 1 4 2,14 
3*lt-3llggWl 4 4;^\ #ttft©SgP^f?ALTS 
«^n. iintctDSffil 3 7;^W e" ©Rt?{,S 

[0 10 5] X. imi 3 7©^*TffliJta. ^-^ 
1 3 3©±ttl 4 5©±^fcS>LNbWj-Sn/c®S)^ 
1 4 e^tt^l 4 7^^LTlK§-rSHmi 4 
^tlTV^So u©fii*fe^1ifc" e" T-feSo ^-^ 

1 3 3tt. '^--yy^^i 3 4rttffM^n/c*-^Si 

4 9 tUX^^^n, ^■©±tt 1 4 5 a±T©ttS 15 0, 

1 5 \\zi.^)^ntrLXh-^^ttUz. f&L>tj:St# 
©/^^yx^t?./^^y-itl 5 2 a, 15 2b:^WS 

[0 10 6] SIBl 3 71*. W)gt^t"^X/\2 0©g 
\m>hm" e" ^ira^fcftc]:D^^;^^V^gt^$ 

n, 2ft©*g«^tf 1 5 3,15 ^m-^Lxmrnn 
une©gw©FBitaw«ffitffii&tS7i<xa 
i«^©«^r^a?i^?.sf'Bii 5 5mM^rixv>^o 
^©spbI 1 5 5 mmi^m^^ntcmmn 1 5 e 
jiLTi^?, 1 1 1 m\mntmm\mw^'ii 1 

5 7taaLTl^?.o /£5il 3 7©±ffita, ||r©E| 

^SSew^xMi 5 9*%»*nT!/^^o i:©^r©® 
SffieSfgXM 1 5 9 ©MB:ffi?L 1 5 7 t)r^jtS-rsf4« 
tB:ffi?Ll 5 8*W$nTi/^^o ^n5.©«:ffilLl 5 

7, 1 5 8tt. a-fttiA^iii 3 7. w.^mjmmm 
xMi 5 9©-^ffi(c:ii(S'±§-t5>i(ga«?nTv^So 

[0107] n^mrr:^^ F <y 7°U y^' i 3 2 a. y 
-^7 F 1 6 0©TSc;W)gffit^l3-iJ:TS5ga©ftIi] 
^ oj t L T ijx 'J f^it 5 H^ L a V ^ X 7 y u y ^'© 

f¥J±^Jt|gil-t-^©lHllE^;6^yi'7F 1 6 0^/^LT 

il © F -y :/u y ^ 1 3 2 tfsi^nsc ii © f -y :/y y 
^13 2 ©a«fs^t^tii;#tty- F 1 6 2 mm-^n 

«c '^--yy^l 3 4©±aPMiJtli:W«ffitffil& 

So 

[0 10 8] cn&©w)grix-y YxmmrMmm 

t^t. t-^^ 1 3 3©ffi]tj:oTSSSl 3 7:6^M1 

rasiiu F-y7°yy^'i d,2\m^m^nrc^:^r^ 

2 0 ass 1 3 7 tIfif^Lfc®^©@£iiSeW«XM 1 

5 9©ffi±tffU^ij-e.tiSo W«r«#ll&ni 5 6. s 
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rail 5 5 . mwi 1 5 7, 1 5 8 ^f^Lxmjsmcii. 

ffi©)i^gT®r©@SffieW)gIJI 1 5 9 t '>X/n2 
[0 10 9] CUT-, ®r®@SEeW^X||l 5 9© 

m^icmi^^r. ^r-mi^mmmmmi 59© 

^ C JiPiT © W)g a ^ 1 1 2 © ^ E§ ± L T 1/ ^ s o 

[0 1 1 0] Hi 4(DL.(Dmmicmmmm-^'h^ 

XM2 01^. 7°-y^>^ 1 2-^h>y7°'Jy^Wl 0^^ 

-mmmrnxMi 4 a^y<y^>-v 1 z^vyfvy 

f\ 3 2^f±±lfffl@SffieSfgXMl 4 b^:/<y^>-¥ 

1 2. ©litg^tiSo ;:©s«i:ii. immm^'O^x, 

/^%^t'St^T^f^^©T:\ ^±±Mit'>X/^;&)gL 
/c 3£WlgX|S© h -y 7° U y 'J mm 1 0 {i; . 7 -y v -\' 1 2 20 

*^t:-§^o 2o©?i)Frft rl¥^a^i"]r ii'frii']ic-n 

[0 1 1 1] 017a. z.(r}mmt^\z.{m%m.m 

il^^tfe©-^\ 01 i^i;< 2-^©^-yr-7~/^9 
t^-Stf^rcSSfieWlgXIl 1 4 a, 1 4 b^^fX 

^m^Xix^i^x^xi'^-mm^xz-'y Ma, {±xtf so 

1 b^«fiScLTl^5o e©^Sfi©MlT' 

a. ®-&t;^r©w«a - >y h 1 a© h >y 7°U 

«S1 0^«tLTV^SjST-S^o il©^ffi©J^«lT- 
ti. ^x/N2 0{i. ^■y^yi'l 2^h>y:/Uy^«l 

o^^-@jgffisw^xfii 4 ?.^{±h\mmm%m 

jgXMi 4b^7°'y>^-Vl 2, ©litc;?^Ln?.©T\ -^x 
/n2 o^J#i;||^5#rBW;^^'Sf\ f1^l©^t^^;b^'^ 

[0 1 1 2] Hi 8 a. imWyWMWMW:^h 

y y ^'«Xtt* 7 7°«©HSffieW«XM 1 4 40 

^t0i?2&So mm (A) , (B) t^-Tcfc^t. ii© 

HSffigW^XM 1 4 A a. R«tt©3^^f gPtf 8 0 ©T 

©F^:5^M©i-yi>~gP8 2, BSa. ^H (C) t^tJ; 

9 tpjTS©4^g©A^^ltoTffM^nTl^5o 
[0 113] ^:©*<y7°S©@SffieW)gXMl 4 A 
a. H 1 9 t/T^t a *Si?St©WgS« 8 4 tfK D f^it 

TMv^e-nso -rat) -5. i:©g«a. "^x/a^^sw^ 

ffi^Xt^itT©fenrtg}c:ffilltS'^;x/A.ts;l/^-8 4 a 50 
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i: , HSffieWjgxm 4 A©W)gffi^Tt^itTM# 
t?.XM.t^;^^'8 5 t^l^Tt/^So '^X/^.t^;^^'8 4 
a a, Xffit'^x/N^M#tS0$Er-7VP8 et. ^ 
©JiH^IlXD H?^, '^x/^^^©gM:^^.t^;^mi;iSi^~ 

lr-7';i/8 7 t^mrv^Sc XM^^;^^^8 5 

t ck o T HSffissfgxM 1 4 A ^yy^icmt^ 

ffi8 8^1^TV^§o 

[0 114] il©<j;^ftgBt^5^^T. 'j7XM.tVV^^t 

* -y 7°§y©®5£ffigW)gXM^^nmSut 
ft P) , X/ N 2 0 1 SSffigSjfjgXM 1 4 A ^ff Lf^ 
it. Mlr-7>8 7^fta^i)$iJ:5^i;tj;D. 
x/\2 0©Sffl^ft;OWlg$ti§o ^©^. ®S5SeW 
gXM 1 4 A©rt^M©X-y v-'gp 8 2 , 8 3 
^TJ^S!c$nTV^S©-?:\ >i7X/N2 0*^x-y >>'^8 2 , 

8 3 1 cfc ^ rmmmmn^^^nfj^r^ < . m^m 

[0 1 1 5] H2 oa. ^ i^icimmmmmmss. 
«9 o*/Xtt©T\ rtif iJtii-©@/tffiew)gxii 

14 a, ^^iJf iJt||X©@5tffi|M)gX|| 1 4 b^. [WI 
©|nlf ,7 -7;H l^tftitL/Li© C^^o ^-©®S 
&kti\m±U \ 4 b/d:WUiJ!^SJBL/:©t:\ Slsita^ 

M-^- mm'm±t < ft ^ . ffl)rM*^^§ < ^ 

feSo Sfc. 1 4 a t 1 4 b i:©r4tcl9 1 ^JfMb/c 

e j; (9 , w)gr«*nF. c D ^fc-rt^nf~n©stg^ 

[0 1 1 6] H2 1 a, *|g0i5©.t^y <y^>y^^'S«©M 

{c:ffi©||Si4©m^^!^0i§-r?,XffiH-eig?.o H2 it^ 
tct^t, <yyyi^'gHa, ^^^©x-t-x©- 

ffiiiJtf4BLSW«tf T-*^ Wi-^x^N 2 0 ^D- F 
&t;7yn-F-r^fci6©n-H7yD-Ha--y h 2 

2 1 1. mm(Dx-<~xmmmmLmit^:r. 

/^2 0^W)gt^/ci6©2O©iif)gax<y h 2 3 0 
a, 2 3 0 bi:^fMTi/^§o n-F7yn-F:3.-<y 
h2 2 1 i:±Sf)ga-<yh 2 3 0 a, 2 3 0 bta. 2 
^©Itln.-K-y h222a, 222 b;i^n-F7yn- 
Fa:^<y h 2 2 1 t±ffjga:^<y F230a, 230b 

to^m^^mt^U-^ tf-xm^^ yt j; oTisa 
[0 117] f^Vyi^ymmit. 

x«jM7^y©-«ijtE«$n^*ft'>x/N2 o:&s 

K-rSfcJ6©SK«2 2 5 MfH7-^tf-X«5I^ 

^y©fwjjtiag*ti/cf±xifwmx-y f 2 3 o c 

3^©?5t?fS2 2 3 a, 2 2 3 b, 2 2 3 c t^l 
^TI/^So ?7£?fS2 2 3 a, 2 2 3 b, 2 2 3 0^7"^ 

i^^rd^T.t^ymm'^'rc v yxmmm ax 7 7 

Tumm^^/v-Vh^^o ±W«n-:^-y h 2 3 0 a, 2 3 

0 b*5j;m±±ifw^3.^-y h 2 3 0 c ©sijgas^ag 
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h <y 7°U y^'t m^Xh^^o ±W)ga--y h 2 3 0 
a , 2 3 0 hfsXX}i±±l'mM:i:^'y h 2 3 0 c ^0 1 

TV^§o fip-e. 1 5 9*^±Sfgax-y h 2 3 0 

a , 2 3 0 b tDSS 1 3 7 cD^ffitffi D im ^ tlT*5 
D s mm 15 9a *H±±W«;i--'y h 2 3 0 c 
ffil 3 7fC|fiDf^ftStlTl/^^o C^T-a. Sffil 3 7 10 

SI 5 9iS^ZSm^S^l 5 9 att. tttHJLl 5 7 
L/cti(©a:ffilL 1 5 8^1^TV^5o ttffi?Ll 5 7, 

1 5 8 ti;. Sis 1 3 7 . ffiBS 1 5 9*5 .fctfSfgflJ 1 5 
9 aCD^ffitMoTi^-tcia«$nTV^So 1 5 
9 aiSf^rt- <y h230a, 230b ©SS 1 3 7 © 

±mmmfiin. mm^i 5 9 aaf±±ifsfgn-<y 

h 2 3 0 c©SSl 3 7©±ffitM^JtP)nTl>^ 

[0 118] fiBISi 59a. i(f<mi-:^T©feii£«(Ki;/: ^0 
(M^tfce02 ) mimi^Mtbmmtm 

SI (/Wy^O i*^S*§Rff^cDrVX^t?fe§o W)g 

ffiwitffio/ci6t. fisefil 5 9*mfcj;ms^ 

t^SlXg^W^tlTV^^So ffi5«l 5 9©gffit 

tt. wm^^ws 1 1 fe tijD < tm^t^m 

ism x/W^;VttS/caM^1^®/^3'-yl*^ 

iS^tSnTfeD. e(Dli:fftfii?Ll SBt^^S^LTl^ 
- >y h230a, 230b T1i;|:t«6g:A:^ < . f±± 30 

iM^n- >y h 2 3 0 c vimmm^-s <m.Lrh^ 

So 

[0 119] h<yyuy^a. mi SlCT-tVyfVy 

X/N2 0a. ftjMn^^'y h 2 2 2 a, ZZZblc^iQ. 
<^5StfSi:TS«2 2 5^/>LT±Wlga:^'y hZ3 
0 a . 2 3 0 b © h 7 7°U y^" 1 3 2 © 1 Otill;? 
h <y 7°U y 1 3 2 tSt^nSo ±5iflg^- 'y h 

2 3 0 a s/cii 2 3 0 hxumimmmi^n^o m 40 

iJDSf^^nfc^»ft'>X/^aD4^^y h 2 2 2 a, 2 2 

[0 12 0] cn?.©w^a--y h-^m^xn^-sib 

Miraii] (X^n-;Hi]) ^L. h<y7°Uy^^'l 3 

2 tijxDf^itsnfc^*ft'>x/N 2 0 mm 1 3 7 
wt6nfcffi5«i 5 9©w<:ffu^ij-e.n5o mm 

im±. ttffi?Ll 5 7, 1 5 8*5<j:t;ffi5Sl 5 9©S^ 50 
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mbxmm:Lr^z ommmmcm^mo 
5 9©w)gffitw*'^x/N2 0 torsita. 

2 o©Mw^ffii:®5«i 5 drnMimmimn--^^ 
^^t. mm:^/^(Dmmmm'^ui 5 9©Map 

^Tcmc. ^*ft'i7X7N2 0©gffi*»«l 59©^ 

-mmmmmm-^mh^x ^ ic. v -y fv 
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mmrM^ (®5«) 1 5 9^i:tteM3i-t:-tg)r^ms 

mmm-ifm.-^tix\^'^o 

[0 1 2 1 ] -7^, {immm-mmmt. 

'Sj N 2 0 © .Jjli© T-tlDS^iSfig© ^± 1 1 tf^t L 
T I ^ S |5J;lirfM©e-j'^<?lt£- 1 Silil^gfi^tLTV^So 
W^'?.. OTHfXH (BTIfllp) 1 5 9a©W)^fB©ffi$ 
Ulffl/jK. ef)^XMi:4i^f4;'>x/Nia©ffl>fM© 

s ee^^ffie© t ^- © sSc^^^t- s s j; ^ t l t m 

fim n s ^ & t <g s o 

[0 12 2] f±±lfW)ga- <y h 2 3 0 c t j:-3Tf±± 
tfW)g*^ll^3Q/c^2|f*'^X/N2 Ot»S2 2 3 a~ 
2 2 3 c t ct^T 1 S/ca 2 J-:^±©?jtMSm?f 5 

^©fi*-fe-y htM^nSo ^©Ji^u 

■y^xy^SHtfe'V^Ta. 2 0©±Sfga-<y h 2 3 0 
a, 2 3 0 b*^±SfgXg^tf^/cJ6»t5.n^ lo 
©ftXlfWm- -y h 2 3 0 c *^f5tt?.tlTV^So ^Itl 

tixw)gxe©Bf fg^^ftxif ff)gxg©BtrBU D ^\^fi^ 

[012 3] .K'J ■yyyi^Wcfc'V^Ta. mm-iMif 

2gpgt5>*^nTMffbTff^nS©-?\ ffiBffil 5 9 
©g^'^-^Xfc'cfcO'fffcffiJL 1 5 7, 1 5 8 li:#W«Xg 

©^fft^fe^TiK^nSc ^m>^. «wgxg© 
^ri^^snsnso Lfcif-DX. ^ft©g«©x;v-:/ 

-y h*^l*^*©S«t|:t'tT^±-rSc Wm--y h 2 3 
0 a~2 3 0 c*^li^Miai)tS^^7°T'feS©T\ 
Sffi 1 3 7 ©ag*^W*'^x/N©itg J: D feSBgf e /c 

-^T^X-^-X*^;^^gti)S'>2tlSo An^T. 
*3j;t;SKS^#Cya:^-y h©|g^©P^7'> h^^ft 
fS^lt. *3j;t;K#©W7'>h^gMtSiit*^g 
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^taSo S/c. SSl 3 7 7iW)g:i--y h 2 3 0 a~ 

2 3 0 c icish^x. mmM.mMW]^t^<rjv. i^m 1 3 
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2 0 0-5 0 0 g/cm' (1 9 60- 
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BE 

02 nc^t^fficDm^tcfcl^TtJ:. i 
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[0 12 6] 

icm^ix^^ t\^^^ mm.n^mmj^^^ti' loo, 

[01];: (ommf^ u y ^>ymm(D^»(DMmm 

[H 2 ] ;: <TMm(Df^ u y i^ymmmm^r-tmu 

mx&^o 
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[05] 01 ©^ffi©mi©jKu <y^>y^s«©^-y 
r-7;v©»fffi0-ej&«o 

[06] 01 ©^ffi©mi©i}^u -y^>y^g«©ffi©^ 
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6 1 y-v7F 
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6 4 Bm.m 
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6 9 7j<7§tt/Uy^" 
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8 4 >>x/^>t^;^^~ 
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